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Government  procurement  operation,  the  United  States  Government  thereby 
incurs  no  responsibility  nor  any  obligation  whatsoever;  and  the  fact 
that  the  Government  may  have  formulated,  furnished,  or  in  any  way  sup- 
plied the  said  drawings,  specifications,  or  other  data,  is  not  to  be 
regarded  by  implication  or  otherwise  as  in  any  manner  licensing  the 
holder  or  any  other  person  or  corporation,  or  conveying  any  rights  or 
permission  to  manufacture,  use,  or  sell  any  patented  invention  that 
may  in  any  way  be  related  thereto. 

This  document  may  not  be  reproduced  or  published  in  any  form  in 
whole  or  in  part  without  prior  approval  of  the  Government.  Since  this 
is  a progress  report,  the  information  herein  is  tentative  and  subject 
to  changes,  corrections,  and  modifications. 


I. 


SUMMARY 


Some  progress  has  been  made  toward  calibrating  the  wavelength  drum 
settings  with  the  cesium  bromide  prism  in  the  wavelength  range  of  15  to  40 
microns.  The  0.484-inch  diameter  working  standards  of  platinum- 13%  rhodium 
alloy  and  oxidized  sandblasted  Inconel  were  calibrated  over  the  wavelength 
range  of  1 to  15  microns,  and  transmitted  to  A.S.D. 

II.  INSTRUMENTATION 
Air  Purification  System 

Most  of  the  components  for  the  air  purification  system  mentioned  in 
the  report  for  January  1 through  March  31,  1963,  were  received  during  this 
report  period,  and  installation  was  about  90%  complete  at  the  end  of  the 
period . 

Filter  Circuits 

The  filter  circuits  referred  to  in  the  preceding  report  were  received 
and  installed. 


Long-Wavelength  Accessories 

Preliminary  tests  of  the  spectrometer  with  the  cesium  bromide  prism 
and  the  Nernst  glower  source,  indicated  that  scattered  radiation  is  a pro- 
blem at  wavelengths  beyond  about  25  microns.  Most  of  the  scattering  that 
causes  trouble  is  believed  to  occur  at  wavelengths  below  15  microns,  and 
much  of  it  is  in  the  visible  portion  of  the  spectrum.  A special  AgCl  disc 
filter,  designed  to  pass  the  long-wavelength  radiation  up  to  28[i  and  block 
the  short-wavelength  radiation  below  4.5p,  a special  CaF  reststrahlen  plate, 
designed  to  scatter  the  short-wavelength  radiation  and  to  specularly  re- 
flect the  long-wavelength  radiation  from  1 5-40|_i,  and  a black  polyethylene 
film,  which  transmits  only  beyond  28p,  were  ordered  for  use  with  the  equip- 
ment. The  manufacturer  states  that  use  of  these  accessories  should  marked- 
ly reduce  interference  from  scattered  radiation  within  the  monochromator. 


III.  DATA -PROCESSING  ATTACHMENT 

The  data-processing  attachment  is  now  performing  a substantial  portion 
of  the  operations  it  was  designed  to  perform.  The  analog- to-digital  con- 
verters on  the  wavelength  drum  shaft  and  the  recording  potentiometer  oper- 
ate satisfactorily.  The  pulses  from  the  converters  are  correctly  counted 
on  the  counters  in  the  data-processing  attachment,  and  the  correct  counts 
are  displayed  on  the  digital  register.  The  counts  are  correctly  punched  on 
paper  tape  at  the  proper  preselected  wavelength-drum-dial  increments.  The 
paper  tape  reader  correctly  reads  the  prepunched  numbers  from  the  tape,  and, 
when  controlled  by  the  prepunched  paper  tape,  the  data-processing  attachment 
accumulates  the  emittance  values  at  the  preselected  wavelength  intervals  for 
computation  of  total  emittance  by  the  100-selected-ordinate  method. 
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The  remaining  functional  difficulty  is  that  the  attachment  does  not 
properly  correct  for  "zero  line"  and  "100%  line"  errors.  The  correction 
process  was  designed  to  comprise  the  following  operations.  (1)  The  pulses 
produced  by  the  a-d  converter  on  the  potentiometer  recorder  are  recorded  on 
magnetic  tape  during  the  100%- line  and  zero- line  calibration  runs,  respect- 
ively. (2)  The  magnetic  tape  is  played  back  synchronously  with  the  speci- 
men run,  and  the  pulses  previously  recorded  are  read  from  the  tape.  (3) 

The  pulses  from  the  magnetic  tape  are  amplified.  (4)  The  amplified  pulses 
are  used,  by  means  of  a monostable  multivibrator  circuit  and  ratchet  motor, 
to  drive  the  100%  or  zero  potentiometer  up  or  down  scale  as  required  to 
correct  the  measured  emittance  of  the  specimen,  prior  to  its  recording. 

Tests  have  shown  that  the  pulses  are  correctly  recorded  on  the  magnet- 
ic tape,  and  are  correctly  read  from  the  tape.  The  ratchet  motors  also  ap- 
pear to  be  operating  satisfactorily.  The  trouble  appears  to  be  due  to  mal- 
functioning of  either  the  power  amplifier  or  the  gating  in  the  multivibrator 
circuits.  The  work  of  correcting  the  remaining  difficulties  in  the  correc- 
tion circuits  is  continuing. 


IV.  CALIBRATION  OF  WORKING  STANDARDS 

Calibration  of  two  types  of  0.484- inch  diameter  disc  working  standards 
was  completed,  and  the  standards  were  transmitted  to  A.  S.  D. 

Platinum- 13%  Rhodium  Working  Standards 

The  platinum-13%  rhodium  specimens  were  received  from  the  fabricator  in 
the  form  of  0.035-inch  sheet,  cut  into  two  strip  specimens  1/4  x 8 in.  in 
size,  and  five  discs  0.484  inch  in  diameter.  The  original  sheet  of  alloy 
from  which  the  specimens  were  cut  was  approximately  1 1/16  x 8 in.  in  size. 

The  1/4  x 8 inch  strips  were  cut  from  the  two  edges  of  the  original  sheet,  and 
the  discs  were  cut  from  the  central  portion  of  the  remaining  strip. 

Each  specimen  was  washed  in  hot  tap  water  to  which  a commercial  detergent 
had  been  added,  rinsed  in  running  hot  tap  water,  then  in  distilled  water,  and 
finally  in  ethyl  alcohol.  Rubber  surgical  gloves  were  worn  at  all  times  while 
handling  the  specimens,  and  they  were  touched  only  at  the  ends  or  edges  after 
cleaning.  The  specimens  were  dried  in  air  and  placed  in  a closed  container, 
supported  by  the  ends  or  edges  only,  for  storage  prior  to  annealing  . 

All  specimens  were  annealed  in  an  electric  furnace  with  silicon  car- 
bide heating  elements.  The  strip  specimens  were  hung  by  means  of  platinum 
hooks,  suspended  from  aluminum  oxide  rods  in  the  furnace;  the  disc  speci- 
mens were  supported  by  the  edges  only  on  ceramic  forms  resting  on  a rigid 
ceramic  slab.  All  of  the  specimens  were  then  enclosed  in  a ceramic  muffle. 
Starting  with  ambient  conditions,  the  temperature  of  the  furnace  was  raised 
to  1523°K  (1250°C)  over  a period  of  six  hours,  and  held  at  that  temperature 
for  one  hour.  The  power  was  then  turned  off,  and  the  specimens  were  al- 
lowed to  cool  in  the  furnace,  which  required  two  days. 
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The  specimens  were  removed  from  the  furnace  by  means  of  cleaned,  plat- 
inym  tipped  tongs  and  were  placed  in  individual  plastic  holders,  in  which 
they  were  supported  by  the  ends  or  edges  only.  Each  plastic  holder,  con- 
taining a specimen,  was  then  placed  in  an  individual  cardboard  box,  to  pro- 
tect the  specimen  from  contamination. 

The  two  1/4  x 8-inch  strips  were  prepared  for  measurement  by  welding  a 
platinum-platinum  10%  rhodium  thermocouple  to  each  specimen.  A shallow 
groove  was  scratched  in  each  specimen,  normal  to  its  axis  and  located  at  the 
midlength.  The  10-mil  thermocouple  wires  were  separately  welded  to  the 
specimen  by  means  of  a condenser-discharge  type  of  electronic  spot  welder. 
Each  wire  was  laid  in  the  shallow  groove  to  position  it  for  welding,  and  the 
welding  operation  was  observed  through  a low-power  microscope. 

Three  sets  of  curves  were  made  for  each  strip  specimen  at  each  of  three 
temperatures,  800°,  1100°  and  1300°K.  Each  set  of  curves  consisted  of  (1)  a 
100%  curve,  obtained  when  the  two  blackbody  furnaces  at  the  test  temperature 
served  as  sources  for  the  respective  beams,  (2)  a zero  curve,  obtained  with 
the  specimen  beam  blocked  near  the  specimen  furnace,  and  (3)  a specimen 
curve,  obtained  with  the  comparison  blackbody  at  the  test  temperature  as 
source  for  the  comparison  beam,  and  the  hot  specimen  at  the  same  temperature 
serving  as  source  for  the  specimen  beam.  The  height  of  each  curve  was  re- 
corded on  punched  paper  tape  at  each  0.1  revolution  of  the  wavelength  dial 
over  the  range  corresponding  to  approximately  1 to  15  microns. 

The  punched  paper  tape  containing  the  raw  emittance  data  was  fed  into 
an  IBM  7090  computer,  which  then  corrected  the  recorded  emittance  of  the 
specimen  at  each  wavelength  on  the  basis  of  the  recorded  100%  and  zero 
curves . 

The  corrected  emittance  values  for  the  six  measurements,  three  each  on 
two  specimens,  were  then  fed  back  into  the  computer,  and  the  following 
values  were  computed  at  each  of  the  approximately  110  wavelengths.  (1),  E, 
the  average  emittance,  (2)  r^,  the  standard  deviation—^  due  to  error  of 
measurement,  computed  as  the  average  standard  deviation  of  the  three  measure- 
ments on  each  specimen  about  the  mean  for  that  specimen,  and  (3)  cts,  the 
standard  deviation  due  to  differences  in  specimens. 

1/  All  standard  deviations  in  this  study  are  precisely  defined  as  "estimates 
of  the  standard  deviation  of  the  parent  population  from  which  the  measure- 
ments were  drawn."  Mathematically 


where  x is  an  individual  measurement,  x , is  the  average  of  n measurements  on 
specimen  one,  and  p is  the  number  of  specimens.  (For  data  in  this  report, 
n = 3 In  all  cases,  and  p = 2 for  platinum- 13%  alloy  and  6 for  oxidized  sand- 
blasted Inconel.) 


where  x is  the  overall  average  of  the  n x p measurements,  n each  on  p spec- 


m 


(n-l)p 


linens 
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The  values  obtained  on  the  platinum- 13%  rhodium  specimens  are  tabulated 
in  Table  I,  and  are  shown  in  figures  1 through  6. 

The  spectral  emittance  curves  for  the  platinum-13%  rhodium  alloy,  shown 
in  figure  1 at  800°K,  figure  2 at  1100°K  and  figure  3 at  1300°K,  are  quite 
similar  to  the  corresponding  curves  for  platinum. 

The  principal  differences  are  that  (1)  in  general,  the  emittance  of  the 
platinum-13%  rhodium  alloy  is  higher  than  that  of  platinum  at  the  same  tem- 
perature and  at  the  same  wavelength,  (2)  the  maximum  at  about  1.4  micron  at 
800°K  is  lower  for  the  platinum-13%  rhodium  alloy  than  for  platinum,  (3)  the 
maximum  at  about  1.36  micron  for  platinum  and  1100°K  has  moved  to  about  1.12 
microns  for  platinum-13%  rhodium  and  (4)  no  evidence  of  a maximum  at  15  mi- 
crons or  beyond  is  seen  in  the  platinum-13%  rhodium  data. 

The  standard  deviations  rrs  and  am  are  plotted  as  a function  of  wavelength 
in  figure  4 at  800°K,  figure  5 at  1100°K  and  figure  6 at  1300°K.  In  general 
the  am  values  show  less  variation  with  wavelength  than  the  as  values.  The 
average  values  of  crm  were  0.23  at  800°K,  0.19  at  1100°K  and  0.33  at  1300°K, 
and  the  corresponding  values  of  crg  were  0.25  at  800°K,  0.57  at  1100°K  and 
0.91  at  1300°K.  However,  the  <rs  values  are  based  on  only  two  specimens,  and 
hence  are  not  highly  reliable. 

The  increase  in  precision  (lower  CTm  values) over  what  was  obtained  in 
the  tests  on  platinum  reported  in  WADC  TR  59-510  Pt  IV  can  be  ascribed  in 
part  to  the  reduction  in  error  due  to  direct  recording  of  data  by  the  data- 
processing  attachment  as  compared  to  reading  the  curves  with  a variable 
scale. 


Oxidized  Inconel  Working  Standards 

Specimens  were  cut  from  2x8  inch  Inconel  sheet.  Six  strips,  1/4  x 8 
inches  in  size  were  cut  from  the  two  edges  of  the  sheet,  three  from  each 
edge.  Twelve  discs,  0.484-inch  in  diameter,  were  cut  from  the  center  of  the 
sheet.  All  specimens  were  marked  for  identification,  and  the  position  and 
orientation  of  each  specimen  in  the  original  sheet  was  recorded.  The  speci- 
mens were  sandblasted  with  60-mesh  fused  alumina  grit  and  an  air  pressure  of 
approximately  70  psi,  care  being  taken  to  obtain  a uniformly  rough  surface 
on  all  specimens.  The  sandblasted  specimens  were  cleaned  ultrasonically  in 
acetone,  passivated  for  one  minute  in  10%,  nitric  acid  at  316°K  (43°C), 
rinsed  in  distilled  water  and  then  in  freshly  distilled  acetone.  The  cleaned 
specimens  were  subjected  to  a minimum  of  handling.  When  handling  was  un- 
avoidable, rubber  surgical  gloves  were  worn,  and  the  specimens  were  touched 
only  by  the  ends  or  edges . 

The  strip  specimens  were  suspended  from  a metal  rack  by  means  of  oxida- 
tion-resistant metal  hooks,  and  the  rack  was  inserted  into  a cold  furnace. 

The  disc  specimens  were  supported  by  the  edges  only  on  special  ceramic  sup- 
ports placed  on  the  hearth  of  the  furnace,  and  enclosed  in  a ceramic  muffle. 
The  furnace  wasQbrought  to  1340°K  (1067°C)  and  held  for  24  hours,  then 
dropped  to  1100°K  (827°C)  and  held  for  an  additional  24  hours,  after  which 
the  specimens  were  allowed  to  cool  in  the  furnace. 
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The  specimens  were  removed  from  the  furnace  by  means  of  cleaned  stain- 
less steel  tongs,  and  were  placed  in  individual  plastic  holders,  in  which 
they  were  supported  by  the  ends  or  edges  only.  Each  plastic  holder,  con- 
taining a specimen,  was  then  placed  in  an  individual  cardboard  box,  to  pro- 
tect the  specimen  against  contamination. 

The  six  1/4  x 8 inch  strips  were  prepared  for  measurement  by  welding  a 
platinum-platinum  10%  rhodium  thermocouple  to  each  specimen.  The  oxide 
coating  was  removed  in  narrow  strips  and  a shallow  groove  was  scratched  in 
each  specimen  near  its  mid  length  and  normal  to  its  axis.  The  oxide  was 
also  removed  by  grinding  for  a distance  of  approximately  one  inch  from  each 
end.  The  thermocouples  were  welded  by  a procedure  similar  to  that  used  for 
the  platinum- 13%  rhodium  specimens. 

The  normal  spectral  emittance  of  each  of  the  six  specimens  was  measured 
three  times  at  each  of  three  temperatures,  and  the  data  were  analyzed  sta- 
tistically, as  in  the  case  of  the  platinum- 137,  rhodium  specimens.  The  re- 
sults are  shown  in  Table  II  and  are  plotted  as  a function  of  wavelength  in 
figures  7 through  12. 

The  general  shape  of  the  spectral  emittance  curves  is  similar  to  that 
obtained  on  the  previous  standards,  but  the  emittance  at  each  wavelength  is 
somewhat  higher.  There  was  a slight  increase  in  emittance  with  an  increase 
in  temperature  at  each  wavelength. 

2 / 2 / O 

The  values  of  and  crs—  obtained  at  800  K are  plotted  in  figure  10, 
at  1100°K  in  figure  11  and  at  1300°K  in  figure  12. 


In  general  the  values  of  crs  were  somewhat  larger  than  those  of  rfa,  and 
showed  greater  variation  with  wavelength.  The  average  values  of  rrm  were 
0.70  at  800°K,  0.59  at  1100°K  and  0.63  at  1300°K  and  the  corresponding  values 
of  cts  were  0.82  at  800 'K,  1.04  at  1100°K  and  1.00  at  1300°K.  This  is  a con- 
siderable improvement  in  reproducibility  of  specimens  over  what  was  obtained 
in  the  tests  reported  in  WADC  TR  59-510  Pt  IV,  and  is  part  due  to  the  fact 
that  the  specimens  were  cut  from  adjacent  portions  of  the  original  sheet. 

There  is  also  some  improvement  in  precision  over  the  corresponding  data 
reported  in  WADC  TR  59-510  Pt  IV,  which  can  again  be  ascribed  to  a reduction 
in  the  reading  error  due  to  use  of  the  data-processing  attachment. 


2/  See  footnote  1 on  page  3. 
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V.  EQUATIONS  RELATING  SPECTRAL  EMISSIVITY 
OF  METALS  TO  OTHER  PROPERTIES 

In  this  phase  of  the  work,  a study  is  being  directed  toward  explaining 
the  irregularities  and  inflections  observed  in  experimental  emissivity 
(reflectivity)  data.  The  mechanism  of  this  phenomenon  is  thought  to  be 
characterized  by  contribution  of  several  types  of  free  and  bound  electrons. 
As  stated  in  the  previous  report,  no  set  of  parameters  has  yet  been  deter- 
mined for  the  metal  rhodium  that  will  produce  a normal  spectral  reflectivity 
curve  which  fits  the  observed  data  over  a wide  wavelength  interval 
(0.1  to  10[i),  both  generally  and  in  detail. 

The  computer  program  used  in  the  process  of  determining  the  best  values 
of  the  parameters  is  being  modified  to  calculate  the  optical  constants. 

These  values  will  be  compared  with  experimental  data  available  from  the 
literature.  This  comparison  should  give  an  indicfation  of  the  physical  cred- 
itability of  this  approach. 

To  date  a small  fraction  of  the  total  effort  in  this  project  has  been 
devoted  to  this  phase  of  the  work.  In  the  following  quarter,  efforts  will 
be  intensified  to  determine  whether  this  approach  merits  a continued  or  en- 
hanced use  in  achieving  a better  understanding  of  the  principles  governing 
spectral  variation  in  the  emissivity  of  metals. 
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TABLE  I 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  800 °K 


Wavelength 

Emittance^ 

2/ 

(7m~~ 

2/ 

Microns 

X100 

X100 

X100 

1.18 

24.2 

.16 

.19 

1.25 

25.5 

.49 

.26 

1.33 

26.1 

.29 

.94 

1.40 

26.2 

.30 

.90 

1.48 

25.2 

.15 

1.06 

1.58 

23.7 

.23 

.97 

1.68 

22.1 

.30 

.78 

1.81 

20.6 

.18 

.73 

1.98 

19.2 

.24 

.64 

2.23 

17.7 

.36 

.42 

2.51 

16.5 

.34 

.33 

2.73 

15.4 

.29 

.26 

2.92 

14.7 

.29 

.07 

3.14 

13.8 

.38 

.05 

3.35 

13.2 

.27 

.07 

3.56 

12.6 

.20 

.14 

3.77 

12.2 

.20 

.26 

3.98 

11.7 

.16 

.19 

4.20 

11.3 

.15 

.38 

4.41 

11.0 

.33 

.14 

4.58 

10.8 

.26 

.19 

4.76 

10.5 

.27 

.19 

4.91 

10.2 

.23 

.31 

5.07 

10.1 

.23 

.35 

5.21 

9.9 

.20 

.21 

5.34 

9.7 

.27 

.31 

5.47 

9.7 

.17 

.42 

5.60 

9.5 

.22 

.40 

5.76 

9.3 

.22 

.40 

5.90 

9.1 

.09 

.45 

6.04 

8.9 

.15 

.40 

6.16 

8.7 

.20 

.35 

6.28 

8.7 

.15 

.28 

6.41 

8.6 

.16 

.31 

6.53 

8.6 

.21 

.24 
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TABLE  I cont ' d . 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT 


Wavelength 

_ . 1/ 
Emittance— 

2/ 

Microns 

X100 

X100 

6.64 

8.5 

.33 

6.76 

8.4 

.22 

6.87 

8.4 

.16 

6.97 

8.4 

.21 

7.07 

8.4 

.20 

7.19 

8.3 

.21 

7.32 

8.2 

.18 

7.44 

8.2 

.15 

7.56 

8.1 

.19 

7.66 

8.0 

.12 

7.77 

8.0 

.20 

7.88 

7.9 

.21 

7.98 

7.9 

.15 

8.08 

7.9 

.23 

8.18 

7.8 

.23 

8.28 

7.8 

.24 

8.38 

7.9 

.24 

8.47 

8.0 

.31 

8.57 

8.0 

.22 

8.66 

8.0 

.23 

8.75 

8.1 

.22 

8.84 

8.1 

.26 

8.93 

8.1 

.17 

9.01 

8.0 

.13 

9.10 

8.0 

.18 

9.18 

8.1 

.23 

9.26 

8.1 

.24 

9.35 

8.6 

.25 

9.43 

9.1 

.25 

9.51 

9.4 

.13 

9.67 

9.3 

.16 

9.83 

8.6 

.31 

10.00 

8.1 

.14 

10.15 

7.8 

.24 

10.30 

7.6 

.24 

800°K 

2/ 

gs~ 

X100 

.31 

.33 

.38 

.42 

.28 

.40 

.47 

.40 

.45 

.49 

.33 

.35 

.35 

.33 

.26 

.28 

.33 

.12 

.19 

.26 

.14 

.16 

.24 

.12 

.19 

.33 

.16 

.02 

.02 

.05 

.26 

.21 

.19 

.19 

.19 
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TABLE  I cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  800 °K 


Wavelength 

J 1/ 
Emittance- 

2/ 

°m— 

2/ 

Microns 

X100 

X100 

X100 

10.46 

7.3 

.23 

.07 

10.61 

7.2 

.31 

.14 

10.76 

7.1 

.15 

.09 

10.91 

7.0 

.34 

.14 

11.05 

7.0 

.29 

.16 

11.19 

6.9 

.23 

.24 

11.32 

6.8 

.25 

.16 

11.45 

6.8 

.18 

.05 

11.58 

6.6 

.30 

.16 

11.72 

6.6 

.14 

.14 

11.84 

6.5 

.19 

.09 

11.97 

6.6 

.24 

.26 

12.09 

6.4 

.39 

.21 

12.22 

6.5 

.20 

.12 

12.35 

6.4 

.22 

.12 

12.48 

6.4 

.24 

.12 

12.60 

6.2 

.18 

.12 

12.72 

6.2 

.16 

.09 

12.85 

6.2 

.20 

.16 

12.98 

6.2 

.17 

.19 

13.10 

6.2 

.18 

.09 

13.22 

6.2 

.23 

.05 

13.34 

6.0 

.30 

.09 

13.46 

6.0 

.23 

.05 

13.58 

6.0 

.19 

.09 

13.69 

5.9 

.23 

.09 

13.81 

5.9 

.28 

.12 

13.93 

5.8 

.17 

.07 

14.03 

5.8 

.32 

.26 

14.14 

5.8 

.30 

.24 

14.25 

5.7 

.26 

.21 

14.36 

5.7 

.27 

.19 

14.47 

5.7 

.22 

.14 

14.58 

5.6 

.41 

.09 

14.68 

5.5 

.31 

.09 
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TABLE  1 cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  800  °K 


Wavelength 

Emittance— ^ 

„ f 

<3m 

2 

<TS- 

Microns 

X100 

X100 

X100 

14.79 

5.6 

.27 

.02 

14.90 

5.6 

.33 

.07 

15.01 

5.7 

.22 

.02 

15.11 

5.6 

.26 

.07 

1/  Average  of  6 measured  values,  three  each  on  two  specimens 
2/  See  footnote  1 on  page  3 in  the  text. 
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TABLE  I cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1100°K 

1 / 2/  2/ 


Wavelength 

Emittancd- 

Microns 

X100 

X100 

X100 

1.07 

23.1 

.45 

.14 

1.12 

23.3 

.47 

.24 

1.18 

23.1 

.48 

.02 

1.25 

22.5 

.56 

.14 

1.33 

22.3 

.50 

.24 

1.40 

21.8 

.39 

.09 

1.48 

21.3 

.37 

.02 

1.58 

20.7 

.37 

1.68 

20.0 

.34 

.02 

1.81 

19.1 

.29 

.07 

1.98 

18.5 

.26 

.16 

2.23 

17.7 

.29 

.21 

2.51 

16.8 

.24 

.16 

2.73 

16.1 

.17 

.14 

2.92 

15.7 

.22 

.38 

3.14 

15.0 

.27 

.54 

3.35 

14.6 

.34 

.61 

3.56 

14.2 

.38 

.61 

3.77 

13.9 

.34 

.94 

3.98 

13.5 

.35 

1.11 

4.20 

13.1 

.23 

1.06 

4.41 

12.7 

.16 

1.15 

4.58 

12.5 

.16 

1.11 

4.76 

12.2 

.21 

1.13 

4.91 

12.0 

.21 

1.13 

5.07 

11.8 

.10 

1.13 

5.21 

11.6 

.14 

1.23 

5.34 

11.4 

.20 

1.15 

5.47 

11.2 

.18 

1.18 

5.60 

11.0 

.24 

1.30 

5.76 

10.9 

.13 

1.15 

5.90 

10.7 

.12 

1.06 

6.04 

10.5 

.18 

.97 

6.16 

10.5 

.13 

.94 

6.28 

10.4 

.13 

.94 
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TABLE  I cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1100°K 


1/  2/  2/ 


Wavelength 

Emittance 

as 

Microns 

X100 

X100 

xioo 

6.41 

10.3 

.18 

.99 

6.53 

10.1 

.12 

.75 

6.64 

10.0 

.17 

.80 

6.76 

9.8 

.18 

.78 

6.87 

9.8 

.08 

.94 

6.97 

9.6 

.14 

.94 

7.07 

9.6 

.13 

1.08 

7.19 

9.5 

.22 

1.04 

7.32 

9.5 

.17 

.99 

7.44 

9.4 

.18 

1.01 

7.56 

9.4 

.20 

1.01 

7.66 

9.3 

.15 

.97 

7.77 

9.2 

.15 

.94 

7.88 

9.2 

.09 

.92 

7.98 

9.1 

.13 

.94 

8.08 

9.0 

.19 

.90 

8.18 

9.1 

.19 

.90 

8.28 

9.1 

.15 

.80 

8.38 

9.0 

.09 

.82 

8.47 

9.1 

.08 

.90 

8.57 

9.2 

.12 

.78 

8.66 

9.2 

.11 

.87 

8.75 

9.3 

.08 

.75 

S.84 

9.2 

.15 

.73 

8.93 

9.2 

.06 

.73 

9.01 

9.3 

.11 

.68 

9.10 

9.3 

.08 

.61 

9.18 

9.2 

.12 

.64 

9.26 

9.2 

.16 

.66 

9.35 

9.3 

.15 

.68 

9.43 

9.7 

.11 

.73 

9.51 

10.0 

.18 

.52 

9.67 

10,2 

.07 

.42 

9.83 

9.8 

.12 

.31 

10.00 

9.4 

.19 

.31 
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TABLE  I cont 1 d . 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1100°K 


Wavelength 

„ J 1/ 
Emittance— 

2/ 

2/ 

<7S 

Microns 

X100 

X100 

X100 

10.15 

9.0 

.31 

.35 

10.30 

8.6 

.20 

.28 

10.46 

8.4 

.24 

.54 

10.61 

8.4 

.20 

.52 

10.76 

8.2 

.10 

.42 

10.91 

8.1 

.19 

.40 

11.05 

8.0 

.19 

.38 

11.19 

7.8 

.14 

.38 

11.32 

7.8 

.15 

.54 

11.45 

7.7 

.11 

.61 

11.58 

7.6 

.14 

.54 

11.72 

7.5 

.21 

.45 

11.84 

7.4 

.16 

.33 

11.97 

7.4 

.15 

.47 

12.09 

7.3 

.06 

.40 

12.22 

7.3 

.08 

.38 

12.35 

7.2 

.15 

.42 

12.48 

7.2 

.10 

.49 

12.60 

7.2 

.08 

.38 

12.72 

7.1 

.08 

.26 

12.85 

7.0 

.17 

.26 

12.98 

7.0 

.11 

.24 

13.10 

6.9 

.11 

.38 

13.22 

6.9 

.04 

.16 

13.34 

6.9 

.17 

.21 

13.46 

6.9 

.13 

.19 

13.58 

6.8 

.08 

.05 

13.69 

6.8 

.09 

.14 

13.81 

6.7 

.13 

.16 

13.93 

6.8 

.11 

.26 

14.03 

6.6 

.22 

.19 

14.14 

6.6 

.14 

.21 

14.25 

6.5 

.22 

.05 

14.36 

6.5 

.20 

.31 

14.47 

6.4 

.19 

.19 
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TABLE  I cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1100°K 


Wavelength 

„ , 1/ 
Emittance 

2/ 

®tn 

2/ 

0S 

Microns 

X100 

X100 

xioo 

14.58 

6.5 

.16 

.12 

14.68 

6.5 

.22 

.28 

14.79 

6,5 

.17 

.19 

14.90 

6.4 

.14 

.19 

15.01 

6.4 

.25 

.21 

15.11 

6.4 

.37 

.31 

1 / Average  of  6 measured  values,  three  each  on  two  specimens 
2/  See  footnote  1 on  page  3 in  the  text. 
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TABLE  I cont ' d . 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1300 


Wavelength 

1/ 

Emittance 

2/ 

Microns 

X100 

X100 

1.07 

25.4 

1.07 

1.12 

25.2 

.94 

1.18 

24.7 

.87 

1.25 

24.3 

.68 

1.33 

23.7 

.43 

1.40 

23.1 

.40 

1.48 

22.6 

.30 

1.58 

22.0 

.29 

1.68 

21.2 

.24 

1.81 

20.4 

.43 

1.98 

19.7 

.29 

2.23 

18.7 

.39 

2.51 

18.0 

.41 

2.73 

17.3 

.32 

2.92 

16.6 

.23 

3.14 

16.2 

.21 

3.35 

15.9 

.16 

3.56 

15.3 

.15 

3.77 

15,0 

.23 

3.98 

14.6 

.26 

4.20 

14.4 

.25 

4.41 

14.0 

.23 

4.58 

13.8 

.26 

4.76 

13.7 

.31 

4.91 

13.3 

.23 

5.07 

13.2 

.26 

5.21 

12.9 

.27 

5.34 

12.8 

.18 

5.47 

12.7 

.18 

5.60 

12.5 

.19 

5.76 

12.3 

.25 

5.90 

12.1 

.21 

6.04 

11.9 

.25 

6.16 

11.6 

.29 

6.28 

xx.s 

.31 

K 

2/ 

X100 

.28 

.14 

.02 

.12 


.02 

.02 

.19 

.28 

.19 

.38 

.40 

.57 

.57 

.59 

.75 

.97 

.87 

1.06 

1.11 

1.18 

1.30 

1.53 

1.65 

1.72 


1.81 

1.77 

1.74 

1.74 

1.65 

1.70 

1.60 

1.63 

1.60 

1.65 
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TABLE  I cont'd. 


NORMAL  SPECTRAL  EM1TTANGE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1300°K 


Wavelength 

Emittance 

2/ 

2 

Og 

Microns 

X10Q 

X100 

X100 

6.41 

11.6 

.36 

1.86 

6.53 

11.3 

.38 

1.67 

6.64 

11.2 

.29 

1.63 

6.76 

11.1 

.38 

1.65 

6.87 

11.0 

.27 

1.65 

6.97 

10.9 

.22 

1.65 

7,07 

10.8 

.20 

1.56 

7.19 

10.8 

.15 

1.46 

7.32 

10.7 

.13 

1.60 

7.44 

10.7 

.22 

1.56 

7.56 

10.6 

.18 

1.58 

7.66 

10.4 

.28 

1.63 

7.77 

10.4 

.24 

1.53 

7.88 

10.4 

.13 

1,53 

7.98 

10.4 

.25 

1.63 

8.08 

10.4 

.27 

1.60 

8.18 

10.3 

.29 

1.44 

8.28 

10.3 

.19 

1.39 

8.38 

10.2 

.19 

1.48 

8.47 

10.2 

.20 

1.46 

8.57 

10.2 

.15 

1.34 

8.66 

10.2 

.17 

1.37 

8.75 

10.2 

.17 

1.41 

8.84 

10.3 

.19 

1.32 

g.93 

10.2 

.17 

1.34 

9.01 

10.3 

.18 

1.34 

9.10 

10.2 

.22 

1.23 

9.18 

10.2 

.15 

1.18 

9.26 

10.2 

.15 

1.18 

9.35 

10.2 

.16 

1.30 

9.43 

10.2 

.13 

1.25 

9.51 

10.5 

.10 

1.20 

9.67 

10.9 

,12 

1.06 

9.83 

IX.  0 

.10 

.99 

10.0© 

10.5 

.12 

1,06 

17 


TABLE  I cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1300°K 


Wavelength 

Emittance  — ^ 

2/ 

2/ 

<7S 

Microns 

X100 

X100 

xioo 

10.15 

10.0 

.27 

1.04 

10.30 

9.7 

.20 

.92 

10.46 

9.5 

.33 

1.04 

10.61 

9.2 

.15 

.97 

10.76 

9.1 

.15 

.97 

10.91 

9.0 

.08 

.75 

11.05 

8.9 

.12 

.78 

11.19 

8.8 

.16 

.85 

11.32 

8.7 

.25 

.80 

11.45 

8.5 

.09 

.85 

11.58 

8.5 

.09 

.73 

11.72 

8.4 

.17 

.71 

11.84 

8.3 

.14 

.66 

11.97 

8.2 

.19 

.59 

12.09 

8.0 

.20 

.68 

12.22 

8.1 

.09 

.57 

12.35 

8.0 

.15 

.57 

12.48 

7.9 

.13 

.47 

12.60 

7.8 

.20 

.45 

12.72 

7.8 

.16 

.21 

12.85 

7.7 

.15 

.24 

12.98 

7.6 

.14 

.28 

13.10 

7.5 

.11 

.19 

13.22 

7.5 

.17 

.26 

13.34 

7.5 

.28 

.33 

13.46 

7.4 

.19 

.05 

13.58 

7.3 

.17 

.21 

13.69 

7.2 

.12 

.16 

13.81 

7.3 

.15 

.02 

13.93 

7.3 

.15 

.16 

14.03 

7.2 

.18 

.16 

14.14 

7.2 

.16 

.02 

14.25 

7.2 

.13 

.05 

14.36 

7.1 

.11 

.02 

14.47 

7.2 

.16 
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TABLE  I cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
PLATINUM  RHODIUM  WORKING  STANDARDS  AT  1300°K 


Wavelength 

Emittance 

°m 

Microns 

X100 

X100 

X100 

14.58 

7.0 

.16 

.09 

14.68 

7.2 

.21 

.07 

14.79 

7.1 

.16 

.05 

14.90 

7.0 

.23 

.07 

15.01 

7.2 

.19 

15.11 

7.2 

.18 

.05 

1/  Average  of  6 measured  values,  three  each  on  two  specimens 
2/  See  footnote  1 on  page  3 in  the  text. 
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TABLE  II 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  800°K 


Wavelength 

1/ 

Emittance 

2/ 

CTm 

2 

a ~ 

s 

Microns 

XI 00 

X100 

X100 

1.18 

82.0 

.77 

1.84 

1.25 

83.5 

.88 

1.19 

1.33 

84.5 

.97 

1.53 

1.40 

85.1 

.70 

1.67 

1.48 

85.1 

.82 

1.59 

1.58 

84.7 

.85 

1.50 

1.68 

84.2 

.58 

1.60 

1.81 

83.9 

.66 

1.55 

1.98 

83.5 

1.07 

1.66 

2.23 

84.5 

.81 

1.22 

2.51 

83.3 

.81 

.98 

2.73 

83.2 

.85 

.88 

2.92 

82.8 

.83 

.88 

3.14 

82.7 

.66 

.78 

3.35 

82.6 

.56 

.73 

3.56 

82.5 

.56 

.75 

3.77 

82.4 

.63 

.76 

3.98 

82.1 

.70 

.89 

4.20 

82.1 

.58 

.93 

4.41 

82.1 

.66 

.76 

4.58 

82.1 

.68 

.65 

4.76 

81.9 

.50 

.61 

4.91 

81.7 

.67 

.64 

5.07 

81.6 

.80 

.39 

5.21 

81.7 

.77 

.45 

5.34 

81.6 

.93 

.52 

5.47 

81.6 

.85 

.52 

5.60 

81.5 

.87 

.55 

5.76 

81.3 

.72 

.64 

5.90 

81.3 

.66 

.67 

6.04 

81.3 

.81 

.58 

6.16 

81.1 

.65 

.58 

6.28 

81.1 

.83 

.48 

6.41 

81.1 

.66 

.55 

6.53 

81.1 

.63 

.57 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  800*K 


Wavelength 

Emittance  — ^ 

m 

Microns 

X100 

X100 

X100 

6.64 

81.1 

.65 

.49 

6.76 

81.3 

.63 

.47 

6.87 

81.5 

.62 

.47 

6.97 

81.8 

.76 

.55 

7.07 

82.1 

.70 

.49 

7.19 

82.8 

1.40  • 

.80 

7.32 

82.8 

.55 

.59 

7.44 

83.1 

.73 

.60 

7.56 

83.3 

.66 

.61 

7.66 

83.6 

.64 

.56 

7.77 

83.9 

.67 

.60 

7.88 

84.2 

.66 

.61 

7.98 

85.0 

.62 

.66 

8.08 

85.9 

.67 

.60 

8.18 

86.5 

.67 

.62 

8.28 

87.1 

.62 

.64 

8.38 

87.5 

.57 

.65 

8.47 

87.5 

.70 

.75 

8.57 

87.7 

.66 

.80 

8.66 

87.9 

.70 

.84 

8.75 

88.1 

.81 

.95 

8.84 

88.2 

.67 

.88 

8.93 

88.4 

.61 

.92 

9.01 

88.4 

1.60 

1.15 

9.10 

88.9 

1.04 

.83 

9.18 

89.1 

.73 

.80 

9.26 

89.3 

.78 

.83 

9.35 

89.4 

.72 

.82 

9.43 

89.2 

*68 

.73 

9.51 

88.8 

.73 

.76 

9.67 

88.4 

.68 

.82 

9.83 

88.3 

.67 

.89 

10.00 

88.3 

.68 

.72 

10.15 

88.6 

.60 

.75 

10.30 

88.9 

.50 

.82 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  800°K 


Wavelength 

Emittance— ^ 

in 

2 

Microns 

X100 

X100 

xioo 

10.46 

89.4 

.56 

.84 

10.61 

89.5 

.78 

.98 

10.76 

89.7 

.74 

.93 

10.91 

90.0 

.57 

.74 

11.05 

90.2 

.73 

.71 

11.19 

90.5 

.57 

.81 

11.32 

90.6 

.64 

.81 

11.45 

90.7 

.79 

.87 

11.58 

90.8 

.67 

.85 

11.72 

91.1 

.67 

.75 

11.84 

91.3 

.65 

.67 

11.97 

91.5 

.57 

.78 

12.09 

91.6 

.68 

.81 

12.22 

91.8 

.77 

.76 

12.35 

92.0 

.70 

.77 

12.48 

92.4 

.64 

.80 

12.60 

92.9 

.60 

.89 

12.72 

93.0 

.65 

.95 

12.85 

93.3 

.68 

.89 

12.98 

93.4 

.55 

.80 

13.10 

93.8 

.52 

.83 

13.22 

94.1 

.53 

.79 

13.34 

94.2 

.59 

.81 

13.46 

94.3 

.59 

.90 

13.58 

94.4 

.59 

.84 

13.69 

94.3 

.61 

.86 

13.81 

94.0 

.61 

.80 

13.93 

93.3 

.53 

.85 

14.03 

91.7 

.59 

.85 

14.14 

89.8 

.67 

.82 

14.25 

87.6 

.69 

.86 

14.36 

85.2 

.79 

.91 

14.47 

82.8 

.79 

.92 

14.58 

80.5 

.74 

.92 

14.68 

78.2 

.70 

.87 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  800° K 


Wavelength 

Emittance^ 

ay 

m 

2/ 

CTs 

Microns 

X100 

X100 

XI 00 

14.79 

75.9 

.72 

.91 

14.90 

73.9 

.61 

.84 

15.01 

72.3 

.79 

.89 

15.11 

70.8 

.57 

.89 

1/  Average  of  18  measured  values,  three  each  on  six  specimens 
2/  See  footnote  1 on  page  3 in  the  text. 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  1100°K 


Wavelength 

Emittance— ^ 

2/ 

°m 

rr  2/ 
CTS 

Microns 

X100 

X100 

X100 

1.07 

89.4 

1.10 

3.13 

1.12 

89.5 

.80 

3.28 

1.18 

89.4 

.76 

3.17 

1.25 

89.3 

.59 

3.17 

1.33 

89.1 

.57 

2.87 

1.40 

88.9 

.55 

2.75 

1.48 

88.6 

.66 

2.51 

1.58 

88.1 

.70 

2.31 

1.68 

87.7 

.77 

2.05 

1.81 

87.4 

.59 

1.69 

1.98 

86,9 

.50 

1.61 

2.23 

86.7 

.52 

1.43 

2.51 

86.3 

.55 

1.53 

2.73 

85.7 

.59 

1.44 

2.92 

85.5 

.60 

1.48 

3.14 

85.4 

.52 

1.41 

3.35 

85.2 

.53 

1.36 

3.56 

85.0 

.53 

1.36 

3.77 

84.9 

.58 

1.25 

3.98 

84.8 

.59 

1.19 

4.20 

84.6 

.66 

1.11 

4.41 

84.5 

.52 

.92 

4.58 

84.4 

.55 

1.01 

4.76 

84.4 

.60 

.97 

4.91 

84.2 

.81 

1.32 

5.07 

84.3 

.60 

1.22 

5.21 

84.4 

.63 

1.17 

5.34 

84.5 

.56 

1.10 

5.47 

84.6 

.53 

1.11 

5.60 

84.5 

.54 

.97 

5.76 

84.0 

1.21 

1.45 

5.90 

83.9 

.97 

1.12 

6.04 

84.0 

.78 

.97 

6.16 

83.8 

.69 

.87 

6.28 

83.9 

.54 

.90 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  1100°K 


Wavelength 

Emittance—^ 

2/ 

2/ 

ffs- 

Microns 

X100 

X100 

X100 

6.41 

84.0 

.61 

.93 

6.53 

83.9 

.51 

.95 

6.64 

84.0 

.51 

.99 

6.76 

84.2 

.57 

.99 

6.87 

84.6 

.64 

1.03 

6.97 

84.8 

.52 

.95 

7.07 

85.0 

.55 

.91 

7.19 

85.2 

.53 

.87 

7.32 

85.3 

.47 

.80 

7.44 

85.4 

.46 

.70 

7.56 

85.6 

.44 

.67 

7.66 

85.7 

.50 

.60 

7.77 

86.0 

.50 

.69 

7.88 

86.2 

.57 

.67 

7.98 

86.7 

.51 

.77 

8.08 

87.1 

.49 

.74 

8.18 

87.6 

.51 

.56 

8.28 

88.0 

.62 

.54 

8.38 

88.4 

.49 

.59 

8.47 

88.6 

.53 

.56 

8.57 

88.7 

.62 

.48 

8.66 

88.9 

.50 

.51 

8.75 

88.9 

.57 

.45 

8.84 

89.0 

.64 

.51 

8.93 

89.3 

.46 

.50 

9.01 

89.4 

.42 

.60 

9.10 

89.5 

.43 

.65 

9.18 

89.7 

.38 

.73 

9.26 

89.8 

.44 

.74 

9.35 

89.9 

.47 

.72 

9.43 

90.0 

.49 

.62 

9.51 

90.0 

.62 

.47 

9.67 

89.8 

.58 

.27 

9.83 

89.9 

.50 

.33 

10.00 

89.9 

.53 

.44 

25  - 


TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  1100°K 


Wavelength 

Emittance— ^ 

a I-' 

2 

as" 

Microns 

X100 

X100 

X100 

10.15 

90.0 

.39 

.48 

10.30 

90.1 

.39 

.49 

10.46 

90.2 

.47 

.45 

10.61 

90.4 

.54 

.48 

10.76 

90.7 

.46 

.65 

10.91 

90.9 

.38 

.71 

11.05 

91.2 

.43 

.60 

11.19 

91.4 

.42 

.45 

11.32 

91.6 

.47 

.33 

11.45 

91.6 

.54 

.37 

11.58 

91.9 

.50 

.42 

11.72 

92.1 

.37 

.53 

11.84 

92.2 

.33 

.53 

11.97 

92.3 

.58 

.47 

12.09 

92.5 

.57 

.41 

12.22 

92.7 

.59 

.45 

12.35 

93.0 

.59 

.43 

12.48 

93.2 

.52 

.53 

12.60 

93.5 

.44 

.65 

12.72 

93.7 

.48 

.62 

12.85 

93.8 

.53 

.57 

12.98 

94.0 

.61 

.55 

13.10 

94.4 

.56 

.52 

13.22 

94.9 

.62 

.71 

13.34 

95.1 

.51 

.77 

13.46 

95.3 

.51 

.70 

13.58 

95.4 

.63 

.64 

13.69 

95.4 

.71 

.67 

13.81 

95.4 

.59 

.62 

13.93 

95.4 

.46 

.71 

14.03 

95.3 

.38 

.94 

14.14 

94.8 

.37 

1.11 

14.25 

93.8 

.42 

1.16 

14.36 

92.4 

.66 

1.44 

14.47 

90.9 

.70 

1.52 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  1100°K 


Wavelength 

_ , 1/ 
Emittance  — 

2/ 

am  “ 

2/ 

®s~ 

Microns 

X100 

X100 

X100 

14.58 

89.1 

.58 

1.57 

14.68 

87.3 

.53 

1.65 

14.79 

85.4 

.48 

1.80 

14.90 

83.3 

.49 

1.89 

15.01 

81.3 

.63 

2.04 

15.11 

80.3 

4.68 

3.36 

.1/  Average  of  18  measured  values,  three  each  on  six  specimens. 
2/  See  footnote  1 on  page  3 In  the  text. 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT 


Wavelength 

Emittance”^ 

2/ 

CTm~ 

Microns , 

X100 

X100 

1.07 

91.7 

1*57 

1.12 

91.4 

1.59 

1.18 

91.2 

1.45 

1.25 

91.0 

1.63 

1.33 

90.8 

1.53 

1.40 

90.4 

1.22 

1.48 

89.8 

1.26 

1.58 

89.4 

1.13 

1.68 

88.8 

.96 

1.81 

88.3 

.88 

1.98 

87.9 

.72 

2.23 

87.4 

.93 

2.51 

86.9 

1.15 

2.73 

86.5 

.83 

2.92 

86.3 

.83 

3.14 

86.1 

.84 

3.35 

86.0 

.72 

3.56 

86.0 

.71 

3.77 

86.0 

.63 

3.98 

86.0 

.66 

4.20 

85.8 

.42 

4.41 

85.7 

.67 

4.58 

85.7 

.73 

4.76 

85.6 

.54 

4.91 

85.6 

.54 

5.07 

85.6 

.49 

5.21 

85.6 

.61 

5.34 

85.6 

.61 

5.47 

85.6 

.63 

5.60 

85.6 

.65 

5.76 

85.5 

.75 

5.90 

85.4 

.49 

6.04 

85.5 

.53 

6.16 

85.5 

.56 

6.28 

85.6 

.31 

1300*K 


X100 


2.87 

2.68 

2.52 

2.37 

2.10 

1.90 

1.71 

1.57 

1.57 

1.45 

1.46 

1.38 

1.53 
1.21 
1.15 

1.01 

.94 

.96 

.94 

.79 

.84 

.91 

.85 

.74 

.74 

.71 

.77 

.79 

.83 

.79 

.86 

.80 

.79 

.81 

.81 
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TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  1300*K 


Wavelength 

Emittance^ 

O — / 

m 

a 1/ 
s 

Microns 

X100 

X100 

X100 

6.41 

85.7 

.38 

.80 

6.53 

85.7 

.63 

.71 

6.64 

85.7 

.51 

.68 

6.76 

85.8 

.56 

.69 

6.87 

86.0 

.52 

.77 

6.97 

86.1 

.60 

.69 

7.07 

86.1 

.59 

.75 

7.19 

86.3 

.70 

.69 

7.32 

86.5 

.71 

.68 

7.44 

86.7 

.65 

.88 

7.56 

86.9 

.58 

.87 

7.66 

87.0 

.61 

.95 

7.77 

87.3 

.45 

.97 

7.88 

87.5 

.42 

.88 

7.98 

87.7 

.37 

.85 

8.08 

88.0 

.40 

.79 

8.18 

88.2 

.54 

.67 

8.28 

88.4 

.42 

.65 

8.38 

88.8 

.36 

.62 

8.47 

89.4 

1.05 

.66 

8.57 

89.4 

.64 

.55 

8.66 

89.5 

.64 

.55 

8.75 

89.6 

.59 

.61 

8.84 

89.7 

.56 

.66 

8.93 

89.8 

.56 

.67 

9.01 

90.0 

.49 

.82 

9.10 

90.1 

.58 

.76 

9.18 

89.9 

.98 

.98 

9.26 

90.2 

.68 

.76 

9.35 

90.3 

.51 

.77 

9.43 

90.3 

.57 

.80 

9.51 

90.4 

.69 

.79 

9.67 

90.6 

.99 

.72 

9.83 

90.4 

.89 

.71 

10.00 

90.3 

.83 

.72 
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TABLE  II  cont'd 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  1300°K 


Wavelength 

Emittance”/ 

a 3/ 

m 

s 

Microns 

X100 

X100 

X100 

10.15 

90.4 

.72 

.79 

10.30 

90.5 

1.38 

.93 

10.46 

90.8 

.79 

.79 

10.61 

90.9 

1.36 

.95 

10.76 

91.0 

.54 

.82 

10.91 

91.2 

.55 

.61 

11.05 

91.4 

.59 

.81 

11.19 

91.7 

.50 

.84 

11.32 

92.0 

.54 

.78 

11.45 

92.1 

.58 

v .71 

11.58 

92.2 

.47 

.66 

11.72 

92.3 

.58 

.83 

11.84 

92.6 

.53 

.80 

11.97 

92.9 

.51 

.72 

12.09 

93.0 

.56 

.72 

12.22 

93.2 

.52 

.62 

12.35 

93.3 

.54 

.69 

12.48 

93.6 

.51 

.76 

12.60 

93.9 

.45 

.70 

12.72 

94.3 

.38 

.72 

12.85 

94.4 

.48 

.72, 

12.98 

94.7 

.74 

.59 

13.10 

94.9 

.60 

.57 

13.22 

95.1 

.52 

.64 

13.34 

95.5 

.67 

.68 

13.46 

95.6 

.40 

.67 

13.58 

95.8 

.50 

.59 

13.69 

95.8 

.57 

.64 

13.81 

96.0 

.85 

.56 

13.93 

96.0 

.50 

.63 

14.03 

95.8 

.46 

.62 

14.14 

95.5 

.53 

.75 

14.25 

94.9 

.62 

.88 

14.36 

94.0 

1.13 

1.06 

14.47 

93.1 

.79 

1.40 

30 


TABLE  II  cont'd. 


NORMAL  SPECTRAL  EMITTANCE  OF 
OXIDIZED  INCONEL  WORKING  STANDARDS  AT  1300°K 


Wavelength 

Emittancer^ 

2/ 

am 

•,2' 

Microns 

X100 

X100 

XI 00 

14.58 

91.9 

1.09 

2.00 

14.68 

90.1 

1.01 

2.09 

14.79 

88.4 

1.04 

2.28 

14.90 

86.4 

.99 

2.51 

15.01 

84.5 

1.07 

2.57 

15.il 

82.7 

1.05 

2.73 

1/  Average  of  18  measured  values,  three  each  on  six  specimens. 
2/  See  footnote  1 on  page  3 in  the  text. 
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Fig.  1.  Normal  spectral  emittance  of  0.484- inch  disc  wgrking 
standards  of  platinum- 13%  rhodium  alloy  at  800  K. 

The  plotted  values  are  averages  of  six  measured 
values,  three  each  on  two  specimens. 


NORMAL  SPECTRAL  EMITTANCE 
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WAVELENGTH,  MICRONS 


Fig.  2.  Normal  spectral  emittance  of  0.484-inch  disc  working 
standards  of  platinum- 13%  rhodium  alloy  at  1100  K. 
The  plotted  values  are  averages  of  six  measured 
values,  three  each  on  two  specimens. 


NORMAL  SPECTRAL  EMITTANCE 
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Fig.  3.  Normal  spectral  emittance  of  0.484-inch  disc  working 
standards  of  platinum-13%  rhodium  alloy  at  1300  K. 
The  plotted  values  are  averages  of  six  measured 
values,  three  each  on  two  specimens. 
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Fig.  4.  Spectral  distribution  of  two  categories  of  standard 

deviations,  each  computed  from  six  measured  emittance 
values  obtained  at  800  K,  three  each  on  two  specimens 
of  platinum- 13%  rhodium  alloy.  The  upper  curve  re- 
presents standard  deviations  due  to  differences  in 
emittance  between  specimens,  identified  as  rrg  in  the 
text.  The  lower  curve  represents  standard  deviations 
due  to  random  error,  identified  as  CTm  in  the  text. 

In  both  curves,  each  point  represents  the  moving 
average  of  five  adjacent  values. 
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Fig.  5.  Spectral  distribution  of  two  categories  of  standard 

deviations,  each  computed  from  six  measured  emittance 
values  obtained  at  1100  K,  three  each  on  two  specimens 
of  platinum- 13%  rhodium  alloy.  The  upper  curve  re- 
presents standard  deviations  due  to  differences  in 
emittance  between  specimens, identified  as  crs  in  the  > 

text.  The  lower  curve  represents  standard  deviations 
due  to  random  error,  identified  as  cTm  in  the  text. 

In  both  curves,  each  point  represents  the  moving 
average  of  five  adjacent  values. 


STANDARD  DEVIATION  OF  EMITTANCE  MEASUREMENTS 
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Fig.  6.  Spectral  distribution  of  two  categories  of  standard 

deviations,  each  computed  from  six  measured  emittance 
values  obtained  at  1300°K,  three  each  on  two  specimens 
of  platinum- 13%  rhodium  alloy.  The  upper  curve  re- 
presents standard  deviations  due  to  differences  in 
emittance  between  specimens,  identified  as  rrs  in  the 
text.  The  lower  curve  represents  standard  deviations 
due  to  random  error,  identified  as  in  the  text. 

In  both  curves,  each  point  represents  the  moving 
average  of  five  adjacent  values. 
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WAVELENGTH,  MICRONS 


Fig.  7.  Normal  spectral  emittance  of  0.484 -inch  disc  working 
standards  of  oxidized  sandblasted  Inconel  at  800  K. 

The  plotted  values  are  averages  of  18  measured  values, 
three  each  on  six  specimens. 
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Fig.  8.  Normal  spectral  emittance  of  0.484-inch  disc  working 
standards  of  oxidized  sandblasted  Inconel  at  1100  K. 
The  plotted  values  are  averages  of  18  measured  values, 
three  each  on  six  specimens. 
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Fig.  9.  Normal  spectral  emittance  of  0.484  inch-disc  working 
standards  of  oxidized  sandblasted  Inconel  at  1300  K 
The  plotted  values  are  averages  of  18  measured  values, 
three  each  on  six  specimens. 
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Fig.  10.  Spectral  distribution  of  two  categories  of  standard 
deviations,  each  computed  from  18  measured  emittance 
values  obtained  at  800  K,  three  each  on  six  specimens 
of  oxidized  sandblasted  Inconel.  The  upper  curve  re- 
presents standard  deviations  due  to  differences  in 
emittance  between  specimens,  identified  as  rrs  in  the 
text.  The  lower  curve  represents  standard  deviations 
due  to  random  error,  identified  as  rrm  in  the  text. 

In  both  curves,  each  point  represents  the  moving 
average  of  five  adjacent  values. 
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Fig.  11.  Spectral  distribution  of  two  categories  of  standard 
deviations,  each  computed  from  18  measured  emittance 
values  obtained  at  1100  K,  three  each  on  six  specimens 
of  oxidized  sandblasted  Inconel.  The  upper  curve  re- 
presents standard  deviations  due  to  differences  in 
emittance  between  specimens,  identified  as  as  in  the 
text.  The  lower  curve  represents  standard  deviations 
due  to  random  error,  identified  as  a in  the  text. 

In  both  curves,  each  point  represents  the  moving 
average  of  five  adjacent  values. 
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Fig.  12.  Spectral  distribution  of  two  categories  of  standard 
deviations,  each  computed  from  18  measured  emittance 
values  obtained  at  1300  K,  three  each  on  six  specimens 
of  oxidized  sandblasted  Inconel.  The  upper  curve  re- 
presents standard  deviations  due  to  differences  in 
emittance  between  specimens,  identified  as  rrs  in  the 
text.  The  lower  curve  represents  standard  deviations 
due  to  random  error,  identified  as  rr  in  the  text. 

In  both  curves,  each  point  represents  the  moving 
average  of  five  adjacent  values. 
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